Background: Proper pain assessment is a core component in management of trauma patients but prior literature has suggested that pain management is inadequate in emergency settings. With the development of emergency medicine in low-income countries (LIC), the procedures for pain assessment and management of trauma patients have not been well studied and protocols have not been established. We aimed to describe practices of pain assessment and management in an emergency department in Tanzania.
Background
Trauma is among the leading cause of morbidity and mortality around the globe with the highest frequency in low-income countries (LICs) [1] . Pain is a prominent feature among trauma patients presenting at the EDs worldwide. Pain assessment and management is a crucial aspect in management of patients presenting at the emergency departments. Better pain management leads to improved satisfaction of patients as well as decreased length of stay in hospital [2] .
Several pain assessment tools have been developed over time. When these tools are used, they have proven to be helpful in helping the patients in their management of their pain [3] . There is also a pain assessment and documentation tool (PADT) that has been developed in order to better understand the effectiveness of treatment given to patients in pain [4] .
In high-income countries, there is still improper assessment and management of pain in trauma patients. Pain relief is still more "rhetoric than a reality" despite the advancements in acute pain teams [5] . In low-and middle-income countries, the management of pain in acute care settings has not been well studied. This is particularly true in Sub Saharan Africa (SSA), where emergency medicine is still a developing speciality. Anecdotally, many acute receiving areas use subjective assessment to determine levels of pain [6, 7] .
Tanzania opened its first full-capacity emergency department, staffed by emergency medicine specialists in 2010 [8] . We aimed to describe the burden of traumatic pain, frequency of its assessment, and subsequent management among patients presenting with trauma to this hospital's ED. The information extrapolated from this study will help us determine how well pain is managed and lay a foundation for protocols for management of acute traumatic pain.
Methods

Study design
This was a prospective, descriptive study of consecutive adult trauma patients presenting to Muhimbili National Hospital Emergency Medicine Department (MNH-EMD) between July 2017 and December 2017.
Study setting
The MNH-EMD is located in Dar es Salaam, the business capital of Tanzania. It is part of a tertiary referral hospital with a total bed capacity of about 1500 [9] . The ED is at the forefront of the hospital and most of the patients coming into the hospital pass through it.
The ED sees about 1200 patients per week. The top five most commonly occurring complaints at the ED include trauma, infections, mental health cases, neoplasm, and issues relating to pregnancy [8] . Most admitted trauma patients are referred to Muhimibili Orthopedic Institute where orthopaedics and neurosurgery are housed.
Participants
Adult patients 18 years of age and above who presented with the complaint of pain as a result of trauma to the EMD were eligible. Patients were excluded if they were haemodynamically unstable with SBP < 90 mmHg or altered mental status GCS < 15.
Procedures
A research assistant was present in the ED at various times during the study period, both days and nights, and enrolled a convenience sample of patients meeting the inclusion criteria and who consented. Patients were approached in the treatment areas, after triage. Using a case report form (CRF) (Additional file 1), the research assistant collected information on the patient's demographics, clinical presentation, whether or not pain was assessed, administration of pain medication, ED diagnoses, and disposition of based on both patient's enrolled patients interview and review of the electronic medical record (WELLSOFT Version 11 Corporation, Somerset, NJ, USA). The research assistant independently assessed pain for each patient using the validated numerical rating scale (NRS) and recorded it on the form. The treating physician was not told of the result on the NRS.
Outcomes
Primary outcome of the study was the proportion of all patients who has a pain assessment performed (at triage and/or the treatment room) and proportion who received pain medication. Secondary outcomes were the administration of pain medication according to the NRS level and the class of pain medication used.
Data analysis
Sample size estimate was based on the proportion of patients who received pain assessment (54%) in a study done in Ouagadougou [10] . To achieve a 95% confidence interval with a width of 10%, a minimum number of 382 patients would be required. The data from the CRF was transferred into Excel spreadsheet (Microsoft Corporation, Redmond, WA, USA) and then transferred to SPSS and analysed. Median with interquartile ranges and percentages were calculated for descriptive data. Chi-square tests were used to determine relationship between NRS scores and receipt of pain medication, and association of severity of pain with pain assessment, and severity of pain with type of pain medication.
Results
During the study period, 2848 trauma patients presented at the ED. We enrolled 311 patients. Of the 311 patients enrolled, median age was 32 years (IQR 25-43 years) and 227 (73%) were male. The majority 217 (69.7%) were referred from other hospitals. The most common identified mechanism of injury was motor vehicle crash in 185 (59.4%) of patients Table 1 .
Pain management in the ED
Of the 311 patients enrolled in the study, 310 (99.6%) received pain assessment initially (Fig. 1 ). Of these, 285 (91.6%) had pain reassessment done to them. One patient did not receive pain assessment at any point in the ED. Pain medications were given to 144 (46.3%) of the patients.
Pain assessment, NRS scores, and pain management
Overall, 285/311 (91.6%) patients received pain assessment by EMD Provider on arrival (Fig. 1) . Among those who received assessment, 149 (52.2%) had mild pain, 59 (20.7%) had moderate pain, and (27.0%) had severe pain. Overall, pain medications were given to 144 (46.3%) of patients. The research assistant (RA) independently conducted an assessment of all 311 patients using the NRS. The NRS pain scores were mild (1-3) 154 (49.5%), moderate (4-6) 68 (21.8%), and severe (7-10) 89 (28.6%). Pain medication was given to 29/154 (18.8%) patients Table 2 .
Types of pain medications according to pain scores
Opioids were the most prescribed medications given to 97 (68%) out of 144 patients who received pain medications. Patients with severe pain were more likely to receive opioids than those with lower pain scores, whereas patients with mild pain were more likely to receive acetaminophen or non-steroidal anti-inflammatory medications Table 3 .
Discussion
Pain assessment has been shown to improve the outcomes of patients who present to the ED with pain as a result of trauma [2, 3] . In our study, we found that nearly all patients received pain assessment on arrival, and most were reassessed. However, only half of the patients received pain medications.
The frequency of pain assessment found in our study is higher than in most studies in other parts of the world. In a study in Morocco, only 14% of the patients were assessed for pain while in a study in Ouagadougou about 54% of the trauma patients received pain assessment [10, 11] . A study in Norway found that 77% of patients were evaluated for pain on arrival at the ED [5] . In a multi-centre study in the USA and Canada, 83% of patients with pain intensity of 4 or more received pain assessment, and 31% had a repeat assessment [12] .
This suggests that pain has become the "fifth vital sign" in the developing specialty of emergency medicine in Tanzania [13] . However, there were some patients who had a high pain score as determined by the research assistant but did not receive pain assessment by providers in the treatment and resuscitation rooms. This could have been due to their severity of pain that prompted providers to manage the pain without documentation of pain assessment.
Muhimbili National hospital is a tertiary referral hospital that receives patients from various parts of the country [9] . Of patients, 70% were referred and may have been given pain medication prior to arrival, resulting in overall lower pain levels. Nevertheless, half of the patients had moderate or severe pain. In most previous studies in HICs as well as LMICs, most patients had moderate to severe pain scores [4] (Fig. 2) .
In our study, 144 (46.3%) of trauma patients received pain medications. The percentages of those receiving pain medications increased with increasing pain score while the percentages of those not receiving pain medications decreased with increasing pain score. This tallies with the WHO recommendation of pain management which involves the provision of pain medications to patients with the score of 6 or higher [14] . Importantly, less than half of all patients who had pain assessment documented received any pain medications. Some patients who had low pain scores still received pain medications while some who had a high pain score did not receive pain medications. While we did not inquire exact reasons for low rate of provision of anti-pain medications, we believe number of factors might contribute towards this, including access to medications, underassessment, and poor documentation.
The type of medication given in general varied according to the degree of pain. Opioids were given more frequently to patients with a higher pain score compared to those with mild pain score. Less strong medications for pain like acetaminophen were given to patients with lower pain scores compared to those with higher pain scores. In a previous study done at Muhimbili Orthopaedic Institute, opioids were not used at all to treat severe pain in long bone fractures [15] . Thus, our findings suggest improved compliance with recommendations of the World Health Organization on management of pain [16] . Although we saw a greater level of assessment than in many other studies, our study shows similar problems with regard to delivery of pain medication. The reasons for receiving pain medications and the barriers for not receiving pain medications at Muhimbili may however be different compared to HICs [17] . Patients with low pain scores may have sometimes asked for pain Research assistant (RA) performed NRS pain assessment treatment while some with high pain scores might have refused pain treatment. Certain pain medications are sometimes not available. Therefore, further studies are needed in order to identify the reasons for lack of provision of medications to trauma patients in the ED and also create a clear protocol in our setting.
Limitations
The major limitation in our study was that this was a single-site descriptive study over a short duration of time. We did not have seasonal variations of trauma patients especially the ones who present during the busy travelling and holiday seasons. Therefore, our findings may not necessarily reflect the general picture of a busy ED. Due to the limited nature of the study time, we did collect the required sample size and not all patients with trauma were enrolled in the study, and thus, it is not clear that the patients are representative. However, the characteristics of our patients are similar to those in other studies [7, 18, 19] . We collected NRS pain scores and used these to compare treatment with scores; it is possible the locally used system resulted in different responses. However, we did not use this as it is not a standardised scale with external validity.
Conclusion
The assessment of pain in our setting was well documented in contrast with findings of prior studies in HICs. However, less than half of patients with documented pain received pain medications while at the EMD. Our study lays a foundation for upcoming studies focusing on identification of factors affecting the provision of pain medications to trauma patients and improving management of pain in these patients.
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